Vegetation change was evaluated for 4 years following aerial application of 2,4,5-T + picloram (1:l) at 0.56 kgfha to semiarid rangeland with a light canopy cover of honey mesquite (12%) and sand sagebrush (2%). Stand reductions of woody plants exceeded 95% at 4 years after treatment whether in grazed or ungrazed pastures. Forage production increased on areas with brush control and protection from grazing only in years of average or above-average rainfall. However, sprayed, ungrazed areas produced during the study period an average of 3 kgjhalyear more grass for each centimeter of precipitation received than did untreated, ungrazed areas. At the end of the study, areas sprayed and protected from grazing supported more grasses of fair to good grazing value than did unsprayed areas.
moderate stands (less than 25% of canopy cover) of honey mesquite (Prosopis glandulosa Torr. var. glandulosa). In the Rolling Plains, a part of the Great Plains region, many of the light to moderate stands are the result of massive disturbance of dense stands of large, single-stemmed honey mesquite.
Honey mesquite growth form following initial control efforts is usually a multi-stemmed, bushy plant that is not susceptible to mechanical methods such as chaining and is only temporarily controlled by shredding (Fisher et al., 1969) (Fig. 1) . The small, bushy, honey mesquite is not easily controlled by prescribed burning (Britton and Wright, 1971 ). Rootplowing is not practiced in much of the Rolling Plains because of shallow soils, rough terrain, investment costs and variability in the semiarid climate.
A 1965 study indicated that aerially spraying honey mesquite with 50% or greater canopy cover using 0.56 kg/ha of 2,4,5-T [ (2,4,5trichlorophenoxy) acetic acid] applied in about 40 to 50 liters/ha of a diesel oil: water emulsion (1:3 or 1:4) was profitable in the Rolling Plains (Workman et al., 1965) . However, the value of spraying light to moderate stands of honey mesquite has been questioned on the basis that control results in little or no additional forage production and small, scattered plants present no significant management problem.
Success from aerial applications of 2,4,5-T is strongly influenced by site factors such as soil temperature (Dahl et al., 1971) and physiological conditions such as internal moisture stress (Meyer et al., 1972) . Recently workers have combined 2,4,5-T with herbicides such as dicamba (3,6-dichloro+anisic acid) or picloram (4.amino-3,5,6-trichloropicolinic acid) in an effort to increase the level of honey mesquite control and to broaden the spectrum of phytotoxicity to associated undesirable species (Scifres and Hoffman, 1971) . Control of honey mesquite by the 2,4,5-T + picloram combination is evidently governed by the same environmental factors which regulate 2,4,5-T effectiveness (Meyer et al., 1972; Sosebee et al., 1973) . Sosebee et al. (1973) also reported that trees taller than about 2.5 m were more difficult to kill than smaller plants with aerial sprays of 2,4,5-T + picloram.
In efforts to develop more effective herbicides and herbicide combinations, researchers have concentrated almost solely on response of the target species. Relatively few studies in the study area have emphasized reaction of the total plant community to herbicide application. The objective of this research was to evaluate the reaction of a rangeland community with a light infestation of honey mesquite and sand sagebrush
(Artemisia jilifoh
Tort.) to aerial application of 2,4,5-T + picloram.
Materials and Methods
Two watersheds, 3.5 and 4 ha in area and less than 0.6 km apart, were chosen for study. The watersheds were typical Rolling Hill range sites (Scifres et al., 1974) to the growth-regulator herbicides (stern epinasty and dieback from the tips) at 1 month after treatment. At the time of treatment, canopy cover of honey mesquite was estimated to be about 12%, and sand sagebrush cover was about 2%. Canopy cover of these species increased slightly over the 4.year study period in the unsprayed plots (Table 1) . Total canopy cover, reduced drastically by the spray, was less than 1% at 4 years after herbicide application. Density of honey mesquite and sand sagebrush did not change in the unsprayed areas over the study period but was reduced to about 32 live plants/ha on the sprayed watershed. The reduction in honey mesquite density, about 97%, was higher than normally expected from the spray. In the same area, Fisher et al. (1972) reported an average of about 50% reduction in number of live plants, regardless of growth form, with the same treatment from 1968 to 1970. Also, Sosebee et al. (1973) (Scifres et al., 1971 ).
Herbage Production
Long-term average annual rainfall for the area is 56 to 76 cm (Gould, 1969) . During the year of treatment, the area received about 70 cm of precipitation.
Pretreatment evaluation showed no difference between watersheds in herbage production. Primary grasses at the time of spraying were buffalograss (Buchloe dactyloides (Nutt .) Engelm.), hooded windmillgrass (Chloris cucullata Bisch.), Hall's panicum (Panicum halli Vasey), Japanese brome (Bro mus japonicus Thunb .), and Wright's threeawn (Aristkia wrightii Nash). There was little change in production of herbage the first 90 days following herbicide application. Total standing yield was about 900 kg/ha of oven-dry herbage in the sprayed exclosure and about 975 kg/ha in the untreated area in August following spraying the previous June. However, grasses yielded only 120 kg/ha dry matter in the untreated area (12% of the total production) whereas 258 kg/ha (about 29% of the total) were harvested from the sprayed exclosure.
The difference in total herbage production the year of spray application was accounted for in control of broadleaved species, primarily prairie pepperweed In 1972, about 60 cm precipitation was recorded. In the exclosures, about 750 kg/ha of ovendry grasses were harvested from the sprayed area whereas the untreated exclosure produced about 680 kg/ha.
Highest herbage production for the study period was recorded in 1973, with the greatest differences recorded b et w e e n sprayed and unsprayed exclosure ( 18.3 kg/ha of grasses for each centimeter of precipitation received annually. Difference in slopes of the regression lines was significant at the 90% level of probability.
Thus, in a year of "average" rainfall, treatment of the light honey mesquite infestation resulted in a 230 kg/ha increase in grass production.
Vegetation Composition
By 1973, the least amount of bare ground (17%) was contacted in the area sprayed and protected from Residues from 0.28 kg/ha of picloram can be expected to persist in soils of the study area for 60 to 90 days after application (Bovey and Scifres, 1972) . These residues prevent establishment of many broadleaved species during the season of spraying. Accordingly, the broadleaf population in this study, based on density, was completely restored within the second season following spraying.
These data indicate that reduction in competition from light stands of honey mesquite in semiarid environments such as that of the Rolling Plains can result in increased grass production if rainfall is the long-term average or greater. Since the disturbed stands are usually not composed of plants of great stature and probably do not present a mechanical problem, i n creased efficiency in managing and handling livestock following spraying would be discounted as a benefit. However, honey mesquite control did result in vegetation more desirable for grazing. Controlling such stands is also necessary for maintenance of initial brush control levels.
